with the speed of resolution and prevalence of persistent hypertension depending on the underlying or pre-existing diagnosis.
5 18 The proportion of women remaining hypertensive at six to 12 weeks post partum depends on the population. Women with previous chronic hypertension, long duration of antihypertensive treatment in pregnancy, higher maximum systolic and diastolic blood pressures, 19 higher body mass index, 20 or occurrence of preterm pre-eclampsia 21 are more likely to have sustained hypertension. About one in five women with hypertension in pregnancy will have persistently raised blood pressure (chronic hypertension) and will need antihypertensive drugs at two years.
20
How should new onset postpartum hypertension be identified?
The incidence of new onset postpartum hypertension is unknown but it is estimated to occur in 0.3-28% of women.
22
Most studies report only women who are re admitted for preeclampsia, eclampsia, or complications of hypertension because others are generally managed as outpatients.
5 [23] [24] [25] Hypertension in the postpartum period affects several groups of women, including those with previous chronic hypertension, gestational hypertension, pre-eclampsia, and eclampsia. In addition, pre-eclampsia may present for the first time in the postnatal period. Although the underlying causes and clinical presentation of these types of hypertension vary, patients can be investigated and treated in a similar manner. This review covers management of postpartum hypertension and its future consequences. Hypertension affects 6-10% of pregnancies, 1 but few studies have reported the incidence of postpartum hypertension. This review is relevant to general practitioners, obstetricians, and specialists in secondary care who may see women with postpartum hypertension.
What are the normal blood pressure changes during pregnancy and postpartum?
Generalised systemic vasodilation occurs during pregnancy; despite a 40-50% increase in cardiac output, mean arterial pressure drops by about 10 mm Hg to reach its lowest value by mid-pregnancy.
2 During the last trimester, blood pressure gradually increases to prepregnancy values. Blood pressure usually falls immediately after delivery, then tends to rise, reaching a peak three to six days post partum in both normotensive women and those with hypertension during pregnancy.
3-5 Transient hypertension may occur post partum after uncomplicated pregnancies. 6 This may be secondary to pain, drugs, excess fluid administration, salt and water accumulated during pregnancy moving into the intravascular compartment, or restoration of non-pregnant vascular tone.
3 It is important to recognise normal postpartum fluctuations in blood pressure so that unnecessary treatment is avoided.
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CLINICAL REVIEW
The National Institute for Health and Clinical Excellence (NICE) guidelines on routine postpartum care, based on expert opinion, recommend checking blood pressure within six hours of delivery in all normotensive women without complications of pregnancy. They also recommend checking blood pressure on the fifth day post partum to identify women with a late presentation of pre-eclampsia. 26 Measurement of proteinuria immediately post partum is not recommended because of the presence of lochia.
NICE guidelines for the management of hypertensive disorders in pregnancy recommend informing all women of the possible occurrence of hypertension, pre-eclampsia, or eclampsia and giving information on relevant symptoms before discharge. Symptoms include severe headache (increasing in frequency and unrelieved by regular analgesia); visual disturbance such as blurred vision, flashing lights, double vision, or floating spots; nausea and vomiting; malaise, breathlessness caused by pulmonary oedema; sudden swelling of the face, hands, or feet; or seizure up to four weeks post partum. 27 Prospective cohort studies have not identified a clear pattern of risk factors for postpartum pre-eclampsia, and some of the symptoms described may overlap with normal postpartum problems.
Why should postpartum hypertension be identified?
The most important immediate clinical concern is to identify women with severe hypertension or postpartum pre-eclampsia (or both), who are at risk of life threatening complications, such as intracranial haemorrhage, eclampsia, or reversible cerebral vasoconstriction syndrome. The triennial Confidential Enquiry into Maternal Deaths continues to identify substandard care in the management of women with hypertension in pregnancy, particularly inadequate treatment of systolic hypertension.
28 A multicentre study from the United States of women with postpartum pre-eclampsia reported that women may present up to four weeks after delivery, with most (66%) being readmitted with this diagnosis after initial discharge from the hospital. 25 Three well conducted large prospective cohort studies in the United Kingdom found that 32-44% of eclampsia cases occur after delivery. [29] [30] [31] It is promising that the overall incidence of eclampsia has fallen in the UK, 30 possibly because of the introduction of prophylactic magnesium sulphate in women at risk.
How should women with early postpartum hypertension be managed?
The most recent Cochrane review (2005) on management of postpartum hypertension found insufficient data of high quality on which to base guidance.
32 However recommendations and expert opinion based on limited data have been published, including recent NICE guidelines for the management of hypertension in pregnancy. 27 Figures 1 (below) and 2 (on bmj.com) outline a management strategy, including frequency of blood pressure monitoring, investigations, and treatment. Informing the family doctor and community midwife of a woman's discharge will enable appropriate follow-up. Avoid non-steroidal anti-inflammatory drugs in women with marked hypertension in pregnancy and in those with pre-eclampsia because of concerns about associated increases in blood pressure, antagonism of some antihypertensive drugs, 33 34 and exacerbation or development of renal impairment.
35
Investigate the small proportion of women who present with hypertension in association with new or severe headache (or both), visual disturbance, or neurological deficits for intracerebral pathology. Risk factors for postpartum stroke and cerebral venous thrombosis include advanced maternal age, hypertension, caesarean section, and fluid and electrolyte disturbances.
36 37 Reversible cerebral vasoconstriction syndrome is a cerebrovascular disorder associated with multifocal arterial constriction and dila- Primary hypertension: Essential hypertension is associated with a family history of hypertension, raised body mass index, >35 years of age, black ethnicity, maternal low birth weight, pre-eclampsia or hypertension; secondary causes must be excluded to make a diagnosis Secondary to renal disease Chronic kidney disease: Family history of renal disease; clinical features of autoimmune disease (such as rash, arthritis, mouth ulcers); history of:
-Recurrent urinary tract infections in childhood or primary enuresis (reflux nephropathy) -Micturition difficulties including incomplete bladder emptying -Renal calculi -Episodes of haematuria (IgA nephropathy) Renal artery stenosis: Possible audible renal bruit Renin producing tumours Drug induced or drug related: History of taking oral contraceptives, glucocorticoids, liquorice (mimics primary aldosteronism), cocaine, other illicit drugs, or nephrotoxic agents (including non-prescribed over the counter drugs such as non-steroidal anti-inflammatory drugs and calcineurin inhibitors) Secondary to endocrine disorders Primary aldosteronism (Conn's syndrome) and other mineralocorticoid excess states: History of myalgia, weakness, headaches, hypokalaemia Cushing's syndrome and other glucocorticoid excess states including chronic steroid treatment: History of steroid use or rapid weight gain; polyuria or polydipsia; skin changes including acne, skin thinning, telangiectasia Phaeochromocytoma: History of episodic headache, tachycardia, and sweating Thyroid or parathyroid disease: Clinical features of hyperthyroidism, hypothyroidism, or hyperparathyroidism (hypercalcaemia) Acromegaly: Carpal tunnel syndrome; sweating; enlarged feet, hands, jaw, tongue; muscle weakness Carcinoid tumours: Diarrhoea, flushing, wheezing, weight loss Secondary to neurological disorders Sleep apnoea: History of snoring and episodic apnoea; high body mass index Increased intracranial pressure: Symptoms or signs of intracerebral tumours Spinal cord injury: Quadriplegia, paraplegia, Guillain-Barré syndrome Coarctation of the aorta: Radio-radial or radio-femoral pulse delay; differential blood pressure in arms CLINICAL REVIEW tion that usually occurs three to 14 days post partum and is commonly associated with thunderclap headaches.
38
Imaging may be normal initially but show segmental cerebral vasoconstriction later on.
39
How should women with postpartum hypertension be managed after discharge? After discharge from hospital, national guidelines recommend that blood pressure is checked every other day in women with postpartum hypertension until targets are achieved. 27 After this, check weekly or fortnightly depending on blood pressure levels (fig 2) to allow appropriate reduction and cessation of antihypertensives when possible.
Which antihypertensives should be used?
Data on antihypertensive drugs for postpartum use are extremely limited; the choices have been informed largely by expert working groups and are based on common usage rather than good quality evidence. Although preparations requiring once daily administration are preferable to improve adherence, particularly in the postnatal period, this should be balanced against possible accumulation in the infant with a long acting once daily formulation. 27 The NICE Guideline Development Group reviewed studies on safety of antihypertensive agents in breast feeding 27 ; the table summarises the drugs commonly used. The group's advice is based on a consensus view and takes into account absence of reported paediatric concerns together with information, where available, on transfer of antihypertensive drugs in breast milk. No antihypertensive drugs are licensed in the UK for use in breast feeding. Agents with high protein binding and low lipid solubility are less likely to be transferred in breast milk. 41 If a mother or healthcare professional raises concerns about the health of the baby (such as not feeding well, apnoea), consider antihypertensive drugs as a possible cause. Breastfeeding mothers of babies born preterm should be treated by specialists in liaison with neonatologists.
NICE recommends that methyldopa is changed to an alternative agent because of associated sedation, postural hypertension, and depression; although the Medicines and Healthcare Products Regulatory Agency (MHRA) considers it to be the drug of choice during breast feeding, 42 many clinicians choose an alternative to avoid the side effects. For black women of African or Caribbean origin, in whom plasma renin may be low even at a young age, 43 calcium channel blockers such as nifedipine are the drugs of choice (with an angiotensin converting enzyme inhibitor as second choice) because β blockers are of less benefit in such women. This links to advice given for treatment of non-pregnant adults, in whom first line treatment is determined by ethnicity to reflect likely renin status.
9 Although angiotensin converting enzyme inhibitors and angiotensin receptor blockers are contraindicated in pregnancy, enalapril may be safely used in lactating women.
44
Who should be investigated for secondary hypertension?
In women who were normotensive before pregnancy, international guidelines suggest that hypertension and proteinuria (>2+ on urinalysis) should have resolved between six weeks (NICE) and 12 weeks (National High Blood Pressure Education Program Working Group on High Blood Pressure in Pregnancy) post partum.
1 27 All women with hypertension in pregnancy should have blood pressure and urine checked by a doctor at six weeks and persistent hypertension confirmed by ambulatory monitoring.
1 Because the underlying cause may be treatable, NICE guidelines for the management of hypertension in pregnancy and those for the management of primary hypertension in adults recommend that all women under Recommended by NICE and widely used in UK α/β blockers: Labetalol 100-600 mg 2-3 times daily
Only small quantities detected in breast milk Atenolol 25-100 mg once daily Second line use for women who require once daily formulation Calcium channel antagonists:
Nifedipine SR 10-20 mg twice daily Amount in breast milk too small to be harmful; manufacturer suggests avoid but widely used without reports of neonatal side effects Amlodipine 5-10 mg once daily Second line use for women who require once daily formulation; amount in breast milk too small to be harmful; manufacturer suggests these drugs should be avoided but used in clinical practice without report of harm Nifedipine MR 30-60 mg once daily Angiotensin converting enzyme (ACE) inhibitors: Enalapril 5-20 mg twice daily Can be used in women who were previously taking an ACE inhibitor when other first choice agents cannot be used or cardiac/renal protection is needed; excreted into breast milk in low concentrations but amount probably too small to be harmful onset pre-eclampsia are more likely to have underlying renal disease. 49 50 NICE guidelines recommend referring women with persistent dipstick proteinuria greater then 2+ at six weeks post partum to a specialist for further investigation. 27 In practice, proteinuria may not have fully resolved by six weeks, especially in women in whom it was heavy during pregnancy, and specialists may continue monitoring for further reductions before investigating for chronic kidney disease. A large prospective epidemiological study in the US suggested that 3% of people aged 20-39 years have chronic kidney disease stages 1 and 2 (reduced estimated glomerular filtration rate or albuminuria) 51 ; ante natal urinary dipstick and appropriate postpartum follow-up may provide an opportunity to identify early chronic kidney disease.
52
What are the implications of hypertension in pregnancy for future pregnancies? Women with hypertension in pregnancy are at greater risk of complications (including pre-eclampsia, small for gestational age infants, and preterm delivery) in a subsequent pregnancy, particularly those who required delivery before 34 weeks' gestation and those with other comorbidities (such as chronic hypertension, renal disease, obesity, and diabetes).
27 Screen women with early onset pre-eclampsia (delivered <34 weeks' gestation) for antiphospholipid syndrome.
27 NICE guidelines recommend counselling all women about the risk of recurrence. Women with gestational hypertension have a 16-47% risk of recurrent gestational hypertension and a 2-7% risk of pre-eclampsia. Women with pre-eclampsia have a 13-53% risk of gestational hypertension in the subsequent pregnancy and a 16% risk of pre-eclampsia. This rises to 25% if pre-eclampsia was complicated by severe pre-eclampsia, HELLP syndrome, or eclampsia and led to birth before 34 weeks; it rises to 55% if delivery occurred before 28 weeks' gestation.
27 Discussion about future pregnancies may influence decisions around ongoing treatment. If a woman requires drug treatment beyond the first three months post partum and wishes to have further pregnancies in the near future, aim to achieve good blood control using drugs that are safe at the time of conception.
How should long term health risk be assessed and managed? Cardiovascular disease is the leading cause of death in women internationally, 14 and several population based retrospective cohort studies suggest that gestational hypertension and pre-eclampsia are associated with significant long term risk of cardiovascular disease and death from cardiovascular causes.
53-55 A meta-analysis of long term outcomes of women with pre-eclampsia found increased risks of several vascular complications compared with women with pregnancies not complicated by pre-eclampsia. These included chronic hypertension after 14.1 years weighted mean follow-up (relative risk 3.70, 95% confidence interval 2.70 to 5.05), cardiovascular disease after 11.7 years weighted mean follow-up (2.16, 1.86 to 2.52), cerebrovascular disease after 10.4 years weighted mean follow-up (1.81, 1.45 to 2.27), and thromboembolism after 4.7 years weighted mean follow-up (1.79, 1.37 to 2.33).
15 the age of 40 years with stage 1 (>140/90 mm Hg) hypertension should be assessed for a secondary cause (table) . 27 Advice is reinforced by the recent discovery that a common subgroup of Conn's syndrome is caused by a specific somatic mutation that occurs most often in young women; hypokalaemia may be masked by pregnancy but may be present post partum.
45 46 Specialist review should be with a cardiologist, nephrologist, clinical pharmacologist, or endocrinologist depending on local expertise and the suspected underlying cause. The proportion of women of reproductive age with secondary hypertension is unknown but has been estimated to be from 0.2% to 10%.
22
When should persistent proteinuria be investigated? Renal impairment with the presence of proteinuria is a common feature of pre-eclampsia, but post partum it may be difficult to distinguish between underlying renal disease and resolving glomerular involvement caused by pre-eclampsia. Small cohort studies have reported that proteinuria resolves in 86-88% of women who had preeclampsia by six weeks post partum, with proteinuria persisting in fewer than 5% beyond three months.
37 47 Varying rates of previously undiagnosed renal disease have been described in women with pre-eclampsia, but data are limited to case reports or biopsy series with inherent selection bias. 48 Several studies suggest that women with early CLINICAL REVIEW over 30 years old who had hypertension during pregnancy, even if hypertension and proteinuria resolved after birth. Women seem to be motivated to adjust their lifestyle after complicated pregnancies. 66 Smoking cessation, avoidance of weight gain (or weight loss if body mass index >30), low salt diet, and regular exercise interventions can be offered to all postpartum women, 9 but it is unclear whether preventive interventions in women with hypertension in pregnancy reduce long term vascular complications.
